Objectives-The study was undertaken to update a previous study of employees from a resins and plastics research and development facility and to further examine the mortality of these employees with particular emphasis on deaths due to pancreatic cancer. Methods-This retrospective cohort study examined mortality from 1962 to 1992 for 257 men who were employed for at least one year during a 14 year period from 1962 to 1975 at a plastics and resins research and development facility. During the operative period, the primary activities involved applications and process development for polypropylene, polystyrene, epoxy resins, and to a lesser extent high density polyethylene. Results-The cohort was young and was followed up for an average of 26 years. Although mortality for all causes among employees who worked at least one year at this facility was low (standardised mortality ratio (SMR) 074), the death rate from cancer was moderately higher than that of the general population (14 observed and 9 4 expected deaths). This study shows no increased colorectal cancer mortality as was found among another group of workers involved in the manufacture of polypropylene. (Occup Environ Med 1994;51:799-803) 
The Woodbury (New Jersey) Plastics and Resins Technical Center (WPRTC) was in operation from 1962 to 1975. During its 14 year existence, the primary activities at the WPRTC involved research and development work in the areas of customer technical service, applications and process development for polypropylene, polystyrene, epoxy resins, and to a far lesser extent high density polyethylene.
From 1962 to 1968 the WPRTC was involved with the applications and process development of thermoplastics with an emphasis primarily on polypropylene, secondly polystyrene, and lastly polyethylene polymer. New products were developed in the applications laboratory. An on site pilot plant was used to support process development. Results A total of 343 men were included in this study. The average age at entry into the cohort was 29. The total number of personyears of observation was 8752, and subjects were followed up for an average of 25-5 years.
The average total duration of employment at WPRTC was 3-3 years. Twenty-six percent of the men were hired by Shell before 1962 and transferred to WPRTC during its 14 years in operation. The SMR results for the 257 men who worked for at least one year at WPRTC follow.
Based on United States comparisons, table 1 shows the observed and expected number of deaths, SMRs, and their 95% CIs for selected causes of death for the 257 men. A total of 28 deaths were observed whereas 38 were expected, with a resultant SMR for all causes of 0 74 (95% CI 0-49-1-06). There were 14 observed compared with 9*4 expected cancer deaths, a non-significant difference (SMR 1-50; 95% CI 082-2-51). The mortality for cancer of the lung was moderately increased with an SMR of 2-00 (95% CI 080-4-11).
The observed numbers of deaths from heart disease (SMR 0-46; 95% CI 0-17-1-00) and all external causes (SMR 0-65; 95% CI 0-18-1-68) were substantially lower than expected. There were four deaths from pancreatic cancer, compared with 0 5 expected, which resulted in a significant SMR of 8-88 (95% CI 2-42-22 74). Pancreatic cancer mortality was also analysed by 10 years time since first exposure; the SMR was 10-24 (95% CI 2 79-26-23). There was one colorectal cancer with 0 9 expected. The number of deaths for all cancers other than pancreatic was about the same as expected (10 observed and nine expected; SMR 1-12; 95% CI 0 54-2 07).
We investigated the work histories for the decedents from pancreatic cancer and lung cancer. One additional death due to adenocarcinoma of the abdomen, primary unknown, was also included in this evaluation because medical records indicated that the treating physician's working diagnosis was cancer of the pancreas. This man had worked The observed and expected number of deaths, SMRs, and their 95% CIs for selected causes of death for the 343 men who worked at least one day at WPRTC was also examined.
The SMR for pancreatic cancer in this group was 7 00 (95% CI 1L91-17 91). Similarly, lung cancer mortality was also increased, although the excess was not significant (SMR 1-64; 95% CI 066-3 38). The raised SMR for all cancers combined (SMR 1 25; 95% CI 0 70-2 06) was entirely due to the increased deaths from these two cancer sites, and the deaths from lung cancer are likely to be attributable to cigarette smoking.
With mortality rates for the New Jersey white male population, analyses were also performed for male employees who worked for at least one year at the WPRTC. The cause 1992 for a cohort of 343 men who were employed for at least one year as well as those employed for at least one day during a 14 year period from 1962 to 1975 at a plastics and resins research and development facility. The WPRTC employees comprise a small and relatively young group, with 78% of the total 8752 male person-years of follow up occurring in people under the age of 50. Therefore, the numbers of observed and expected deaths are small and the SMRs are relatively unstable as reflected by wide CIs. The large deficits of overall mortality and heart disease among men in this study are probably due to a combination of the healthy worker effect,4-7 the relatively high socioeconomic status (most were chemists, engineers, or technicians), and the benefits of employment. The overall cancer mortality among men at the WPRTC was moderately higher than that of the general population. This increase in mortality from overall cancer was entirely due to the excess deaths from pancreatic and lung cancers.
The magnitude of SMRs for pancreatic cancer was similar to that of the original study although the original study SMR was found not to be significant (SMR 8&72; 95% CI 0-98-31-47). Two new cases were added in this update; the SMR for the 1986-1992 update period is 9-1 (95% CI 1 10-32 8). Pancreatic cancer is a disease that accounts for about 5% of the total cancer deaths in the United States each year.8 Pancreatic cancer mortality and incidence have been fairly stable in the last 20 years. 8 The causes of this disease are not well known. An established risk factor for pancreatic cancer is cigarette smoking; the incidence is more than twice as high for smokers as non-smokers.8-12 A recent study showed a 14 to 16-fold increase in the risk of pancreatic cancer among patients with chronic pancreatitis."3 Although alcohol and coffee intake and a high fat diet have been suggested as risk factors, these findings have not been conclusive.'s"2 Socioeconomic, occupational, genetic, and migration effects are weak and inconsistent. 9 Despite extensive study, no occupational cause has been shown or identified, but the continuing excess of pancreatic cancer in former WPRTC employees raises questions about a possible occupational relation for several reasons. The apparent clustering of cases in laboratory areas of WPRTC, in general, and the applications laboratory, in particular, raises the issue of a possible common exposure. Three of the four confirmed cases and the one suspect case all worked in polypropylene products areas, and one case worked on epoxy resins in the same applications laboratory; about half of the employees who worked for at least one year at WPRTC worked in the applications laboratory for some of their employment.
Also States is about 23%.'5 Two cases were definitely heavy smokers, one was a smoker but not a heavy one (the one suspect case), one was an ex-smoker, and one was not known as a smoker, but those coworkers interviewed could not be sure he was definitely a nonsmoker. There was no information on smoking for the overall cohort, but white collar workers generally smoke less than blue collar workers.'6 Although the smoking rate for this cohort may be similar to or less than the general population at the time, there possibly might be potential synergistic effects of cigarette smoking and chemicals in the laboratory. The average duration of employment at WPRTC for the cohort was about three years of an average 12 years of employment with Shell. The cases' average duration of employment at WPRTC was 4-9 years and with Shell was 21 years, showing a longer Shell employment experience.
No similar excess mortality from pancreatic cancer in a working population exposed to polypropylene has been reported in the scientific literature by other companies among polymer research and development employees. There are several substances that have been suggestively linked to pancreatic cancer. For example, a recent cohort study found an increased pancreatic cancer mortality among employees in a plastics manufacturing and research and development facility.'7 A subsequent case-control study of this population concluded that the excess of pancreatic cancer was more likely to be related to polyvinyl chloride processing. ' This study provided a unique opportunity to examine the mortality experience of a population of employees from plastics and resins research and development. Overall, the mortality of the employees at the WPRTC was similar to that of the general population. The increase of lung cancer is not likely to be related to employment at the WPRTC. Excess mortality was seen for pancreatic cancer in men. The cause of this increase remains unknown. An in depth review of work histories, location project logs, and monthly activity summaries was performed, but no specific chemical agent or exposure has been identified. The association with work in the applications laboratory was the only common factor found. Hundreds of different additives and catalysts were used at the WPRTC, and many experiments that did not reach the pilot plant were performed in the applications laboratory.
